Ilimaquinone inhibits the cytotoxicities of ricin, diphtheria toxin, and other protein toxins in Vero cells.
Ilimaquinone (IQ), a metabolite from sea sponges, has been shown to cause the breakdown of Golgi membranes into small vesicular structure and to inhibit protein transport without eliciting the retrograde transport of the Golgi enzymes to the endoplasmic reticulum [P. A. Takizawa, J. K. Yucel, B. Viet, D. J. Faulkner, T. Deerinck, G. Soto, M. Ellismann, and V. Malhotra, Cell (1993) 73, 1079-1090]. We have found that incubation of Vero cells with IQ inhibited the cytotoxicity of ricin in a dose-dependent manner. The inhibition was reversed upon the removal of IQ. Neither binding and internalization of 125I-ricin nor the translocation of ricin to the cytosol was affected by IQ. However, IQ significantly inhibited the recycling and degradation of internalized 125I-ricin. Preincubation with IQ also prevented the enhancement of ricin cytotoxicity by NH4Cl or nigericin. The inhibition of ricin cytotoxicity by IQ was observed in the presence of cycloheximide, indicating that de novo protein synthesis is not required for IQ-mediated protection of Vero cells from ricin cytotoxicity. In contrast to perinuclear distribution of TRITC-labeled ricin in Vero cells, TRITC-ricin appeared in numerous small vesicles dispersed throughout the cytoplasm in IQ-treated Vero cells. Double labeling with C6-NBD-ceramide and TRITC-labeled ricin showed that these ricin-containing vesicles were distinct from the IQ-induced breakdown product of the Golgi membranes. Like brefeldin A (BFA), IQ inhibited the cytotoxicities of abrin, modeccin, Pseudomonas toxin, and Shiga-like toxin in Vero cells. Unlike BFA, IQ also inhibited the cytotoxicity of diphtheria toxin (DT). Inhibition of DT cytotoxicity was the consequence of a decreased specific binding of the toxin in the IQ-treated cells.